Sevelamer hydrochloride attenuates kidney and cardiovascular calcifications in long-term experimental uremia.
In chronic renal failure (CRF), hyperphosphatemia and an elevated calcium-phosphate product are associated with vascular calcification and increased cardiovascular morbidity and mortality. Previous data have demonstrated that 3-month treatment of uremic rats with sevelamer was associated with less nephrocalcinosis compared to calcium carbonate (CaCO3), despite similar control of serum phosphorus, calcium-phosphorus product (Ca x P product), and secondary hyperparathyroidism. There was no evidence of aortic calcification after 3 months of uremia (J Am Soc Nephrol 13:2299-2308, 2002). The present studies explore the influence of sevelamer and CaCO3 on cardiovascular and kidney calcifications in long-term experimental uremia over 6 months. Normal and 5/6 nephrectomized rats (U) were fed a high phosphorus (HP) diet for 6 months. Two phosphate binders, CaCO3 and sevelamer, were administered and their influence on hyperphosphatemia, secondary hyperparathyroidism, kidney/myocardial/aortic calcification, and renal function was compared. All uremic rats began the study with the same degree of renal failure. Sevelamer was as effective as CaCO3 in reducing serum phosphorus, Ca x P product, and attenuating secondary hyperparathyroidism. Despite similar serum cholesterol levels, rats in the U-HP + sevelamer group had markedly lower calcium deposition in the myocardium and aorta (myocardium, 72 +/- 4 microg/g wet tissue; aorta, 736 +/- 156 microg/g wet tissue) compared to rats in either the U-HP + CaCO3 group (myocardium, 179 +/- 48, P < 0.05; aorta, 1308 +/- 343, P < 0.05) or the U-HP group (myocardium, 98 +/- 10, NS; aorta, 2150 +/- 447, P < 0.05). Dual immunohistochemical analysis for calcium and endothelial cell markers demonstrated that myocardial calcium deposition was intravascular within capillaries. Furthermore, calcium deposition in the kidney of uremic rats treated with sevelamer (582 +/- 111 microg/g wet tissue) was lower than that found in uremic rats treated with CaCO3 (1196 +/- 180 microg/g wet tissue). Sevelamer-treated rats had less deterioration in renal function with an associated lower serum creatinine, higher creatinine clearance, and less proteinuria. There was no difference in overall mortality between the three experimental groups. In long-term experimental CRF, in addition to controlling serum phosphorus and secondary hyperparathyroidism as efficiently as CaCO3, treatment with the phosphate-binder sevelamer attenuates vascular and kidney calcification.